INTRODUCTION A theory of t h e f o r m a t i o n of t h e D r e g i o n was proposed
by Nicolet and Aikin i n 1960. The s o u r c e s of D r e g i o n ioni z a t i o n s u n d e r c o n d i t i o n s of a q u i e t s u n were e x p l a i n e d by s o l a r Lyman a l p h a i o n i z i n g n i t r i c o x i d e i n t h e a l t i t u d e r e g i o n between 85 and 70 km, w h i l e i o n i z a t i o n below 70 km was a t t r i bu t e d t o cosmic r a y s .
I n t h e p r e s e n t p a p e r , t h e r e s u l t s of t w o r o c k e t experiments a r e p r e s e n t e d t o g e t h e r w i t h a n i n t e r p r e t at i o n of t h e s e r e s u l t s which is c o n s i s t e n t w i t h t h a t t h e o r y .
Measurements of t h e a t m o s p h e r i c a t t e n u a t i o n of Lyman a l p h a f l u x a s a f u n c t i o n of a l t i t u d e are used t o d e t e r m i n e t h e e l e c t r o n c o l l i s i o n frequency p r o f i l e f o r each f l i g h t . I t is shown t h a t t h e c o l l i s i o n f r e q u e n c y is s u b j e c t t o s i g n i f i c a n t v a r i a t i o n s which a r e c o r r e l a t e d w i t h m e t e o r o l o g i c a l p r o c e s s e s o c c u r r i n g a t t h e 30 k m l e v e l of t h e s t r a t o s p h e r e . With a knowledge of t h e c o l l i s i o n f r e q u e n c y , e l e c t r o n d e n s i t y p r o f i l e s a r e deduced from t h e r e s u l t s of r a d i o p r o p a g a t i o n e x p e r i m e n t s . Based on s a t e l l i t e d a t a t h e c o n t r i b u t i o n of 2 t o 8 angstrom s o l a r X-rays t o t h e i o n i z a t i o n of t h e D r e g i o n i s e s t i m a t e d . F i n a l l y a d i s c u s s i o n of t h e d i f f e r e n t n i t r i c o x i d e d a t a a v a i l a b l e s i n c e 1960 is g i v e n i n t e r m s of t h e e f f e c t on t h e D r e g i o n r e c o m b i n a t i o n c o e f f i c i e n t .
The experimental method i s based U P Q~ t h e Nike-Apache soundi n g r o c k e t . The results from t w o such r o c k e t f l i g h t s a t Wallops I s l a n d , V i r g i n i a , l a t i t u d e 3 8 O , a r e r e p o r t e d h e r e . l a b e l e d 14.107, was f i r e d a t 1430 h o u r s EST on March 8 , 1963 , and t h e second, 14.108, was f i r e d a t 1530 h o u r s EST on A p r i l 9 , 1963. The s o l a r z e n i t h a n g l e s were 5 3 and 55O r e s p e c t i v e l y .
LYMAN ALPEA FLLX
On b s t h f l i g h t s Lyman a l p h a f l u x w a s measured by means of The f i r s t , 0 a l i t h i u m f l u o r i d e window i o n i z a t i o n chamber f i l l e d w i t h carbon d i s u l f i d e g a s . For &OD, t h e Lyman a l p h a f l u x i n c i d e n t upon t h e -3 -+ -1 e a r t h ' s atmosphere, a v a l u e of (3 -1 ) x 1 0 l 1 photons cm'2 sec was o b t a i n e d . T h i s v a l u e is c o n s i s t e n t w i t h t h e r e s u l t s of Friedman e t a l . , (1963) who have shown t h a t t h e Lyman a l p h a f l u x i s n o t s t r o n g l y dependent upon s o l a r a c t i v i t y .
PRESSURE AND ELECTRON COLLISION FREQUENCY DETERMINATION
The Lyman a l p h a f l u x Q(z) t h a t p e n e t r a t e s t h e atmosphere t o an a l t i t u d e z is g i v e n by where, assuming O2 t o be t h e dominant s o u r c e of a b s o r p t i o n , a i s t h e a b s o r p t i o n cross s e c t i o n of a n O2 molecule and N(z) is t h e O2 number d e n s i t y . z is d e f i n e d a s S i n c e t h e p a r t i a l p r e s s u r e of O2 a t a n a l t i t u d e e q u a t i o n (1) can be r e w r i t t e n as where M i s t h e mass of an O2 molecule and g is t h e g r a v i t a t i o na l a c c e l e r a t i o n . A measurement of t h e r a t i o & ( = ) / Q ( Z ) y i e l d s t h e r e f o r e t h e p a r t i a l p r e s s u r e of O2 from w h i c h , assuming a c o n s t a n t r a t i o between oxygen and n i t r o g e n p a r t i a l p r e s s u r e s , t h e t o t a l p r e s s u r e i s d e r i v e d .
The d e r i v e d p r e s s u r e s can be used t o o b t a i n t h e c o l l i s i o n f r e q u e n c y of e l e c t r o n s w i t h n e u t r a l m o l e c u l e s P h e l p s (1960) from l a b o r a t o r y measurements h a s shown t h a t v , t h e e l e c t r o n c o l l i s i o n frequency i n a i r f o r monoenergetic e l e c t r o n s , is p r o p o r t i o n a l t o t h e e l e c t r o n e n e r g y . From t h i s and t h e g a s l a w it follows -chat f o r monoenergetic e l e c t r o n s of energy kT, t h e c o l l i s i o n frequency is p r o p o r t i o n a l to t h e a t m o s p h e r i c p r e s s u r e .
The r e l a t i m s h i p is
The r e s u l t s of t h e p r e s s u r e d e t e r m i n a t i o n s on f l i g h t s 14.107 and 14.108 are shown on F i g u r e 1. The r e s o l u t i o n i n t h e p r e s s u r e measurements, i n d i c a t e d by t h e h o r i z o n t a l b a r s , is determined by t h e p r e c i s i o n t o which t h e Lyman a l p h a i o n chamber a s p e c t angle i s known. Included i n t h i s f i g u r e is t h e p r e s s u r e p r o f i l e determined by Smith e t a l . , (1964) who performed a rocket-borne g r e n a d e experiment a t Wallops I s l a n d f i v e h o u r s a f t e r f l i g h t 14.107. I t is b e l i e v e d t h a t t h e i n d i c a t e d p r e s s u r e d i f f e r e n c e s i n these three measurements a r e r e a l and i n d i c a t e t h e presence of m e t e o r o l o g i c a l e f f e c t s i n t h e mesosphere.
METEOROLOGY
From Equation (4) of t h e previous s e c t i o n i t can be e x p e c ted t h a t t h e D r e g i o n c o l l i s i o n frequency p r o f i l e w i l l be s u b j e c t t o t h e d i u r n a l , s e a s o n a l and l a t i t u d i n a l v a r i a t i o n of mesospheric p r e s s u r e t h a t t h e work of Stroud and Nordberg (1961) and o t h e r s h a s r e v e a l e d .
In F i g u r e 2 i s shown f o r Wallops I s l a n d a p l o t of t h e a l t i t u d e of t h e 1 0 m i l l i b a r p r e s s u r e l e v e l f o r a three year p e r i o d .
I n a d d i t i o n t o t h e very a p p a r e n t s e a s o n a l v a r i a t i o n comparable s h o r t t e r m v a r i a t i o n s a r e p r e s e n t , p a r t i c u l a r l y d u r i n g w i n t e r . The Meteorologische Abhandlunge V o l . XL, 1963, from which these data a r e t a k e n shows t h a t a sudden warming e v e n t o c c u r r e d i n t h e s t r a t o s p h e r e o v e r Canada on A p r i l 4. By A p r i l 9 t h e e f f e c t s of t h i s e v e n t c o u l d be n o t i c e d a t Wallops I s l a n d where t h e a l t i t u d e of t h e 10 m i l l i b a r l e v e l i n c r e a s e d from 30.80 km on March 8 t o
k m on A p r i l 9 w h i l e t h e temperature of t h i s l e v e l i n c r e a s e d from -47OC t o -36OC. These s t r a t o s p h e r i c changes l e n d s u p p o r t t o o u r A p r i l 9 c o l l i s i o n frequency p r o f i l e s i n c e t h e mesosphere is l i n k e d t o t h e s t r a t o s p h e r e through t h e p r e s s u r e r e l a t i o n where t h e scale h e i g h t H(z) i s p r o p o r t i o n a l t o t h e t e m p e r a t u r e T ( z ) .
Although no measurements of T ( z ) e x i s t f o r 14.108 a r e a s o n a b l e model can be c o n s t r u c t e d w h i c h l e a d s t o mesospheric p r e s s u r e s of t h e r e q u i r e d magnitude.
Convincing e v i d e n c e f o r t h e e x i s t e n c e of a n ionosphere-s t r a t o s p h e r e i n t e r a c t i o n h a s been g i v e n by BOSSQ~OSCO and Elena (1963) 
who have shown t h a t a s t r o n g c o r r e l a t i o n e x i s t s between
t h e temperature a t t h e 10 m i l l i b a r l e v e l and m i d -l a t i t u d e w i n t e r r a d i o wave a b s o r p t i o n a t f r e q u e n c i e s around 2 Mc/s.
T h e i r r e s u l t s show a t e m p e r a t u r e i n c r e a s e of 20° a t t h e 10 m i l l i b a r l e v e l c o r r e l a t e d w i t h a f a c t o r 2 increase i n a b s o r p t i o n . Our r e s u l t s w o u l d seem t o i n d i c a t e t h a t t h i s e f f e c t , t h e s o c a l l e d w i n t e r a b s o r p t i o n anomaly, is due simply t o a n i n c r e a s e i n mesospheric p r e s s u r e . However, s i n c e r a d i o wave a b s o r p t i o n i n v o l v e s t h e e l e c t r o n d e n s i t y a s w e l l a s c o l l i s i o n f r e q u e n c y , and s i n c e b o t h t h e e l e c t r o n p r o d u c t i o n and l o s s mechanisms a r e p r e s s u r e dependent, such a c o n c l u s i o n must be w i t h h e l d u n t i l q u a n t i t a t i v e c a l c u l a t i o n s have been made.
ELECTRON DENSITY PROFILES The e l e c t r o n d e n s i t y p r o f i l e s r e p o r t e d here w e r e o b t a i n e d by means of r a d i o p r o p a g a t i o n t e c h n i q u e s employing ground t o r o c k e t t r a n s m i s s i o n s .
I n f l i g h t 14.107 l i n e a r l y p o l a r i z e d s i g n a l s were t r a n s m i t t e d from t h e ground a t f r e q u e n c i e s of 3.0 and 4 . 9 MI@/s.
The mechanical s p i n of t h e rocket of about 3 cycles p e r second was used t o r o t a t e t h e rocket-borne r e c e i v i n g a n t e n n a s t h r o u g h t h e p o l a r i z a t i o n p a t t e r n s of t h e a r r i v i n g waves. The t e l e m e t e r e d s i g n a l s t r e n g t h s e x h i b i t e d a f a d i n g p a t t e r n , t h e f r e q u e n c y of which was t h e sum of t h e r o c k e t s p i n f r e q u e n c
y and t h e i o n o s p h e r i c Faraday r o t a t i o n f r e q u e n c y . A comparison of t h e p e r i o d of t h i s f a d i n g p a t t e r n w i t h t h e mechanical s p i n p e r i o d , i n d e p e n d e n t l y measured b y means of a s o l a r a s p e c t sensor, y i e l d e d t h e Faraday r o t a t i o n of t h e p l a n e of p o l a r i z a t i o n .
Under t h e c o n d i t i o n of q u a s i -l o n g i t u d i n a l p r o p a g a t i o n , t h e p l a n e of l i n e a r p o l a r i z a t i o n , d e f i n e d by t h e a n g l e J I , r o t a t e s w i t h rocket a l t i t u d e z a c c o r d i n g t o a n e x p r e s s i o n of t h e f o r m -7 -w h e r e Ne(z) is t h e electron d e n s i t y and F i s a f u n c t i o n of t h e e x p l o r i n g f r e q u e n c y w , t h e gyrofrequency w and t h e c o l l i s i o n f r e q u e n c y v . The e x p l i c i t form of F i n v o l v e s t h e D i n g l e i n t e g r a l s of t h e g e n e r a l i z e d Appleton-Hartree formula (Sen and W y l e r , 1 9 6 0 ) .
Before F ( z ) can be e v a l u a t e d i t i s n e c e s s a r y t o have a c o l l i s i o n f r e q u e n c y model, t h e d e t e r m i n a t i o n of which was d e s c r i b e d i n s e c t i o n 2 . T h e Faraday r o t a t i o n experiment by i t s e l f a l l o w s t h e c o l l i s i o n f r e q u e n c y t o be determined a t a s i n g l e a l t i t u d e . T h i s f o l l o w s from t h e f a c t t h a t t h e f u n c t i o n F(w, w H , v ( z )
) changes s i g n a t a unique v a l u e of v/w. By n o t i n g t h e a l t i t u d e a t which t h e r e v e r s a l i n t h e s e n s e of the Faraday r o t a t i o n o c c u r r e d on f l i g h t 14.107 a v a l u e of v = 13.8 x 10 sec was deduced f o r a n a l t i t u d e of 6 1 -2 km. A s s e e n i n F i g u r e 1 t h i s v a l u e i s c o n s i s t e n t w i t h t h e March 8 p r e s s u r e p r o f i l e o b t a i n e d from t h e grenade e x p e r iment of Smith e t a l . , (1964) .
The e l e c t r o n d e n s i t y r e s u l t s of t h e 14.107 Faraday r o t a t i o n experiment a t 3 . 0 Mc/s a r e shown i n F i g u r e 3 . Each p o i n t is t h e a v e r a g e e l e c t r o n d e n s i t y i n a n a l t i t u d e i n t e r v a l of approximately one k i l o m e t e r . The h o r i z o n t a l b a r i n d i c a t e s t h e p r o b a b l e unc e r t a i n t y i n t h e d e t e r m i n a t i o n of t h i s a v e r a g e v a l u e . T h i s u n c e r t a i n t y is due t o random echoes from above t h e D r e g i o n d i s t o r ti n g t h e Faraday p a t t e r n . T h i s e f f e c t was more s e v e r e on t h e 4 . 9 Mc/s Faraday experiment which y i e l d e d e l e c t r o n d e n s i t i e s i n agreement w i t h t h o s e shown i n F i g u r e 3 , b u t w i t h u n c e r t a i n t i e s two t o t h r e e t i m e s a s l a r g e .
I n f l i g h t 14.108 l i n e a r l y p o l a r i z e d s i g n a l s were t r a n s m i t t e d a t f r e q u e n c i e s of 1.8 and 4 . 9 Mc/s. A 3.0 Mc/s s i g n a l w a s a l s o t r a n s m i t t e d from ground t o rocket on f l i g h t 14.108, b u t i n t h i s case t h e t r a n s m i t t e d p a t t e r n was a l t e r n a t e l y switched between o p p o s i t e c i r c u l a r l y p o l a r i z e d modes, which i n t h e i o n o s p h e r e were d i f f e r e n t i a l l y absorbed. Denoting t h e r e c e i v e d s i g n a l s t r e n g t h
of t h e two p o l a r i z a t i o n modes a s Eo and E X , t h e a l t i t u d e v a r i a t i o n of t h e l o g a r i t h m i c r a t i o ln(Eo/EX) can be e x p r e s s e d a s where a g a i n Ne(z) is t h e e l e c t r o n d e n s i t y and G(z) is a n a l t i t u d e dependent f u n c t i o n i n v o l v i n g t h e D i n g l e i n t e g r a l s and r e q u i r i n g a c o l l i s i o n frequency model f o r e x p l i c i t e v a l u a t i o n . I n a d d i t i o n t o a direct comparison of c i r c u l a r l y p o l a r i z e d Eo and EX s i g n a l s t r e n g t h s , it i s p o s s i b l e t o o b t a i n d i f f e r e n t i a l a b s o r p t i o n d a t a a l s o f r o m t h e Faraday p a t t e r n of a l i n e a r l y . p o l a r i z e d s i g n a l . T h i s f o l l o w s from t h e f a c t t h a t , t h e maximums i n t h e Faraday p a t t e r n r e p r e s e n t t h e sum, w h i l e t h e n u l l s r e p r e s e n t t h e d i f f e r e n c e of t h e EOand EX s i g n a l s t r e n g t h s . was t h e b a s i s of t h e 1.8 Mc/s e x p e r i m e n t . T h i s t e c h n i q u e
The r e s u l t s of t h e t h r e e p r o p a g a t i o n e x p e r i m e n t s on f l i g h t 14.108 a r e shown i n F i g u r e 4 . The e l e c t r o n d e n s i t i e s deduced from t h e 4 . 9 and 1.8 Mc/s p r o p a g a t i o n e x p e r i m e n t s are r e l a t i v e l y i n s e n s i t i v e t o t h e choice of c o l l i s i o n f r e q u e n c y p r o f i l e . T h i s i s n o t t r u e however f o r t h e 3.0 Mc/s d i f f e r e n t i a l a b s o r p t i o n e x p e r i m e n t . In F i g u r e 4 a r e shown t w o e l e c t r o n d e n s i t y p r o f i l e s deduced from t h e 3.0 Mc/s d i f f e r e n t i a l a b s o r p t i o n measurement, t h e open c i r c l e p o i n t s w e r e eompzlted u s i c g t h e F i g u r e 1 p r e s s u r e v a l u e s of Smitn, w h i l e t h e v a l u e s shown a s c r o s s e s w e r e computed u s i n g a 50 p e r c e n t h i g h e r p r e s s u r e p r o f i l e . I t is s e e n t h a t c o n s i s t e n c y between t h e r e s u l t s of t h e 14.108 Faraday experiment on 4 . 9 &/a and $he 14.108 d i f f e r e n t i a l a b s o r p t i o n experiment on 3 . 0 Mc/s r e q u i r e s e s l l i s i o n f r e q u w e y v a l u e s w h i c h between 75 and 80 km a r e approximately 50 p e r c e n t h i g h e r than t h o s e observed one month p r e v i o x s l y . T h i s requirement is s a t i s f i e d by t h e Lyman a l p h a d a t a shown i n Figure 1 , For comparison w i t h t h e 14.107 e l e c t r o n d e n s i t i e s t h e results from 14.108 a r e p l o t t e d a s t h e dashed l i n e I n the p r e v i o u s F i g u r e 3 , The s i m i l a r i t y of t h e two p r o f i l e s is a p p a r e n t , p a r t i c u l a r l y w i t h r e s p e c t t c b %be minimum a t t h e mesopause (83 km). P o s s i b l e c a u s e s of t h e minimum a t t h e mesopause i n e l u d e a temperature dependent n i t r (1963) who r e p o r t e d s c a t t e r i n g of a l a s e r beam i n t h i s a l t i t u d e r e g i o n .
i c o x i d e d i s t r i b u t i o n , and t b e attachment of e l e c t r o n s to d u s t , This l a t t e r h y p o t h e s i s h a s some support from t h e work of W i t t e t a l . , (1962) who r e p o r t e d t h e d e t e c t i o n of d u s t i n t h e v i c i n i t y of t h e mesopause, and t h e work of Froeco a r d SmulBin

Tn o r d e r t o i n t e r p r e t t h e e l e c t r o n d e n s i t y p r o f i l e s p r e s e n t e d h e r e i t i s n e c e s s a r y t o have a knowledge of t h e ion p a i r p r o d u c t i o n f u n c t i o n for each of t h e i o n i z i n g r a d i a t i o n s a f f e c t i n g t h e D r e g i o n . T h i s is the s u b j e c t of t h e f o l l o w i n g sections.
The c o n t r i b u t i o n of cosmic r a y s t o t h e i o n i z a t i o n e o n t e n t of t h e normal D r e g i o n h a s been Considered by Nicolet and Aikin (1960).
They showed an i o n produc2tion r a t e which was i m p o r t a n t below 70 h and which i n v o l v e d a v a r i a t i o n of a f a c t o r 10 between t h e geomagnetic l a t i t u d e s of 0 ' and 70°.
l a t i t u d e of 50°, based on t h e work of Webber (1962) a s l i g h t l y r e v i s e d i o n i z a t i o n r a t e of 180 2 30 i s l a p a i r s / s e c / a t m o s p h e r e can be assumed for the a l t i t u d e region between 60 and 85 km for t h e For a geomagnetic model atmosphere y i e l d s Lhe a l t i t u d e depek9depee sf t h e cosmic r a y i o n i z a t i o n r a t e s sho-wn a s the P o w e r portion of t h e c u r v e s l a b e l l e d qo a:id q i n F i g u r e 5 . 2
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X-RAY %ON IZAT ION
The aajrsr a t m o s p h e r i c c c n s t i t u e n t s of t h e D r e g i o n can be The i o n i z e d by s o l a r X-rays i n the 2 to 8g waveleng-kh r e g i o n . importance of t h i s process w i h k depeiTd, :iowsver upon t h e d e g r e e of s o l a r a c t i v i t y .
I n s t r u m e n t a t i o n f a i l u r e p r e v e n t e d a d i r e c t measurement of 2-88 X-rays durP3g our f l i g h t s . n e c e s s a r y t o r e l y cn estimates of the flux. The b a s i s of these estimates a r e the 2800 flux a 8 measured a t Ottawa, t h e McMathHu'lbert calciwn p l a g e d a t a , and t t e Zurich p r o v i s i o n a l s u n s p o t number. White (1964) h a s eDmpared direct measurements of X-ray f l u x from the 053-1 s a t e e l l i t s w i t h t h e s e i n d i c e s and d e r i v e d a n empirical-r e l a t i c n for estimating t?ke X-ray i n t e n s i t y From these d a t a ~l i i t e estimates tl-mt t h e 2 to $2 flux w a s t h e same t o w i t h i n 58 persent duri-?g boti: QUI" r c c k e t f l i g h t s and had a n i n t e g r a l value of 1.9~10 ergs/cm see, s o l a r spectra b e h a e a 6 ard 1I.g. The crosses i n F i g u r e 6 show a t y p i c a l l n m -f Pare spec?rxm i n iy5iclz t h e i n t e g r a t e d i n t e n s i t y below 88 was i.3xPO ergs/cm / s e e . A c x r d i n g So White (1963) b o t h t h e Ariel F acd CsSQ-2 nor?-flare d a t a can be f i t t e d t o a 'frequency spaetrum of t h e f o r m J f v ) d \~ 2 . 8~1 0~ OK.
Thus it is
-4 2 e -hv/"~v w i t h ' P' e q u a l t o This is shown as S h e s o l i d c u r v e of F i g u r e 6 . Using the i o n i z a t i o n cross s e c t i 3 n s g i v e n by N i c o l e t and Aikin (196G) t o g e t h e r w i t h a model atmosphere d e r i v e d from t h e Smith p r e s s u r e p r o f i l e and t h e s p e c t r a l d i s t r i b u t i s n of F i g u r e 6 (normalized t o a r i n t e g r a l v a l u e of 1. g x~~-~e r g s / c r n / s e e ) , t h e i o 3 p a i r production f u n c t i o n due to X-rays cap be c a l c u l a t e d a s a 2 f u n c t i o n of a l t i t u d e , The r e s u l t s are shown a s t h e upper p o r t i o n of t h e c u r v e s l a b e l l e d qo and q i n F i g u r e 5. Before t h e r e l a t i v e 2 N2 importance of i o n p a i r production by X-rays c a n be e v a l u a t e d , i t is n e c e s s a r y t o have some knowledge of t h e c o n c e n t r a t i o n of n i t r i c o x i d e , w h i c h is t h e t r a c e c o n s t i t u e n t i o n i z e d b y t h e Lyman a l p h a f l u x .
N I T R I C OXIDE
For s u f f i c i e n t l y l a r g e c o n c e n t r a t i o n s of atomic n i t r o g e n e s t i m a t e s of t h e n i t r i c o x i d e d i s t r i b u t i o n c a n be based upon t h e p r o c e s s e s N + 0 2 -N O + 0 and N + NO -N2 t 0 which have r a t e c o e f f i c i e n t s bl and b2 r e s p e c t i v e l y . of NO i n t h e D r e g i o n i s t h e n determined by
The d e n s i t y Nicolet and A i k i n (1960) adopted 5x10 -lo a s t h e r a t i o bl/b2. i o n -p a i r p r o d u c t i o n f u n c t i o n r e s u l t i n g from such a d i s t r i b u t i o n is shown a s c u r v e 1 of F i g u r e 5. Clyne and Thrush (1961) By u s i n g i n Equation (11) t h e r e c o m b i n a t i o n c o e f f i c i e n t s g i v e n by Biondi t o g e t h e r w i t h t h e i o n p r o d u c t i o n f u n c t i o n s shown i n F i g u r e 5 , it is s e e n t h a t t h e i o n i z a t i o n due t o X-rays c a n dominate t h e q u i e t D r e g i o n only above 83 k m and even t h e n o n l y f o r t h e c a s e of a n i t r i c o e l e c t r o n c o l l i s i o n frequency is s u b j e c t t o s i g n i f i c a n t v a r i a t i o n s of a m e t e o r o l o g i c a l n a t u r e . The e l e c t r o n d e n s i t y p r o f i l e s a g r e e w i t h t h e t h e o r y t h a t f o r a reasonably q u i e t sun s o l a r X-rays a r e uni m p o r t a n t , and Lyman a l p h a i o n i z a t i o n of n i t r i c o x i d e is t h e major c o n t r i b u t o r t o t h e i o n i z a t i o n c o n t e n t of t h e D r e g i o n . Although e x i s t i n g t h e o r y can e x p l a i n these measured p r o f i l e s , t h e r e c e n t n i t r i c o x i d e measurements of Barth (1964) would, i f a c c e p t e d , r e q u i r e a r e e v a l u a t i o n of t h e e l e c t r o n -i o n l o s s p r o c e s s e s .
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